Fast Optimal Aggregate Point Search for a Merged Set on Road Networks by SUN, Weiwei et al.
Singapore Management University 
Institutional Knowledge at Singapore Management University 
Research Collection School Of Computing and 
Information Systems School of Computing and Information Systems 
7-2015 












See next page for additional authors 
Follow this and additional works at: https://ink.library.smu.edu.sg/sis_research 
 Part of the Databases and Information Systems Commons, and the Transportation Commons 
Citation 
SUN, Weiwei; CHEN, Chong; ZHENG, Baihua; CHEN, Chunan; ZHU, Liang; LIU, Weimo; and HUANG, Yan. 
Fast Optimal Aggregate Point Search for a Merged Set on Road Networks. (2015). Information Sciences. 
310, 52-68. Research Collection School Of Computing and Information Systems. 
Available at: https://ink.library.smu.edu.sg/sis_research/2867 
This Journal Article is brought to you for free and open access by the School of Computing and Information 
Systems at Institutional Knowledge at Singapore Management University. It has been accepted for inclusion in 
Research Collection School Of Computing and Information Systems by an authorized administrator of Institutional 
Knowledge at Singapore Management University. For more information, please email cherylds@smu.edu.sg. 
Author 
Weiwei SUN, Chong CHEN, Baihua ZHENG, Chunan CHEN, Liang ZHU, Weimo LIU, and Yan HUANG 
This journal article is available at Institutional Knowledge at Singapore Management University: 
https://ink.library.smu.edu.sg/sis_research/2867 
 
Fast optimal aggregate point search for a merged set on road networks 
Weiwei Suna, Chong Chena,*, Baihua Zhengb, Chunan Chena, Liang Zhua, Weimo Liua, Yan 
Huangc 
a. Shanghai Key Laboratory of Data Science, School of Computer Science, Fudan University, Shanghai, China 
b. School of Information Systems, Singapore Management University, Singapore 
c. Computer Science and Engineering Department, University of North Texas, USA 
Published in Information Sciences, 2015 July, 310, 52-68.  
DOI: 10.1016/j.ins.2015.03.028 
 
Abstract: Aggregate nearest neighbor query, which returns an optimal target point that minimizes the 
aggregate distance for a given query point set, is one of the most important operations in spatial databases 
and their application domains. This paper addresses the problem of finding the aggregate nearest neighbor 
for a merged set that consists of the given query point set and multiple points needed to be selected from a 
candidate set, which we name as merged aggregate nearest neighbor (MANN) query. This paper proposes 
two algorithms to process MANN query on road networks when aggregate function is max. Then, we 
extend the algorithms to support other aggregate functions (e.g., sum). Extensive experiments are 
conducted to examine the behaviors of the solutions in terms of five parameters affecting the performance. 
The overall experiments show that our strategies to minimize the response time are effective. 
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1. Introduction 
Location-based services (LBSs) become more and more important in our everyday life. 
Worldwide revenues from LBSs are expected to go beyond $6 Billion by 2017, according to 
ABI Research. This huge and ever-growing market has attracted lots of attentions from both 
academy and industry. In this paper, we study a new location-based query, namely Merged 
Aggregate Nearest Neighbor (MANN), on a spatial road network. 
Formally, given a target set P, a query set Q, a candidate set C and an integer n, an 
MANN query returns an optimal target point p∈P and a set of n candidates Cs from C (Cs⊆C), 
such that the aggregate distance from target point p to all the points in Q and Cs is minimized, 
i.e., q(P,Q,n,C) = {〈p,Cs〉|p∈P∧Cs∈Γ(C,n)∧∀p′∈P,∀C′∈Γ(C,n),f(p,Cs∪Q)⩽f(p′,C′∪Q)}.  
 
* A preliminary version of this work was published in the Proceedings of the 22nd International Conference on Information and 
Knowledge Management (CIKM 2013). Substantial new technical materials have been added to this journal submission. 
Specifically, the paper extends the CIKM 2013 paper by contributing (i) two new pruning strategies and a new searching strategy 
presented in Section 3, (ii) two new algorithms based on the new and old strategies presented in Section 3, and (iii) enhanced 
experimental evaluation that incorporates more parameters and metrics as presented in Section 4. Notes: (i) This manuscript is the 
authors’ original work and has not been published nor has it been submitted simultaneously elsewhere, except for the preliminary 
version (i.e., [21]) mentioned previously. (ii) The main differences between the conference version and this submission are stated 
above. (iii) All authors have checked the manuscript and have agreed to the submission. 
















